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(54) COLOR IMAGE PROCESSING UNIT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To facilitate color matching 
under various observation environment conditions by 
conducting the conversion of a standard signal proper to 
an actual environmental condition, converting the 
converted standard signal into a 2nd device signal and 
providing an output of the converted signal. 

SOLUTION: The processing unit is made up of a color 
scanner 18. a color monitor 19, a color printer 21 
interconnected via a color conversion section 1, an 
observation condition correction processing section 16, 
and color conversion sections 2, 3, and also made up of 
the color conversion sections 1 to 3, a color conversion 
parameter storage memory storing color conversion 
parameters Ps, Pm, Pp, and the observation condition 
correction processing section 16 converting the standard 
signal depending on the observing condition. Then the 
color conversion section 1 converts the 1st device 
signal into a standard signal under a prescribed 
observation condition, the color conversion section 2 
converts the standard signal into the 2nd device signal, 
and the observation condition correction processing 
section 16 corrects the standard signal based on a 



prescribed function when the observation 
differs from an actual observation condition. 
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ssgie^&^et, ih»wi**s52©5W;*«-9 

& 5 z. t t -r * m &m i 2 rat©* 5 - Bfi 
&4M^?stt:^i;&tf2ett©#?-MkftL3& 20 

©«££€tt*£?-«tt:^i;&tf2Efto>:ft?--nft 

iasig®. 30 
E*T*««i:9«E**fifc. ^B©nR%arF-vm 
«T-r ©ajfea & ^RE©»K%srrc©»6tt ta> eg 

: Ht*R7] l'?AV>tt«ft©e(lF/^93 1 «jii$u 

-^n^iic*^^ n&A y ^©fifcissB-r-sfiSf^© 

**U *?-%=?8^ffi#£fltfF/'(?^©»34ltt> 

[|&9!©#M&l&iB] 
[0 0 0 1] 

[0 0 0 2] 50 
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m%L<r>%m] fie*. #5— :/y> 

^, *7-t- ?i3.E<D£. : ?is.w i ts.z>i] : 7— xmtim^ 

^>^sc*«g3gsnTVi*. ;nn«> at^a-i-;*.© 

-S> C I -ETia«r$nTV^HJH«tt©J: 

[0 0 0 3] A^5V-y^>^5t-e«U ^/t-fXfcafc 
I E 1 9 3 1 XYZfi#©<fc-5fc. An©ffijK#ttKl-S- 

[0 0 0 4] H4K^V>T»4» X3rV^RGB{i^£fe 
X£tffilfc«V>T. MHA7^-^PsSiraY 
zaBMB^KU&JfcU *&. 6£&tt2l:::i3V>T. fe^ 

»/l7^-^Pm§fflV>T, XYZi¥f^4t-^R 

mux. xYzg9flre&7 r y>^ai2iYMckflntic 

Ul73-r^»-&«. RGB«^£>XYZ^i£^&£fr& 
0 Td"> 3TYMC KffifCXfttnHJ: V^. 

[0 0 0 5] W^.H 1 - 1 0 3 4 4 5 ^ttiC 

RGB«^*VhU^^X^»CJ:»3XYZ«^lC^ 
b, yj>^Jcm?3-r-5IS^«, XYZMSCMYfl 

nc©ssa/x'5^— ^Ht. #<©e^ /xy^ 1 ) * 
aneu, *©»&tt&7 £ m;*e#©#j&iMft#>&. ^ 

jgi^A 5 ^ — ^ ***T V»-5. 
[0 0 0 6] mZ-t£. 1-19016 9 # 

X**^i©&ffi©>4V>£«IE-r-5;fc4e>lc, 
RGBf^CIE, L *U* V*m^&#&Bfc#fe 
mmz&^T^&tcSb. ^-<©*7— ^yfSfflW. 

[0 0 0 7] Lfrbft#t&. #§i¥l - 1 0 344 5^ 
^»eif2«snT^s^*©*7— -Vv^iflSiZ-V 
^©SSSg^ir^^§fi©-@cb^#S$nT^ 
S^©M^*^{bbfc«k57S:«-&lctt, -HMfcv 
y^>iO»flW(»»6n&V>. fifiSD 5 0 ©{R 

^■Tt^s^b-T*^— /tv/^wxYzajfefis^tfajb. 

X^tRGBl§*5XYZi^OfftA7^-^ 
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[0 0 0 8] u^b. 03ir^T=t^c «g?7£2ia*£ 

M»©fi©Hff&*-rBrTr«s. m3oejig9rr«K 

£%8©6&ft#<. fiiSSD 5 0 *v5fliaED 6 5 fc£ 

[0 0 0 9] f&|^i£«JllV>T£©ffiM£flFft-rSK: 

^S3n5^£T©g§g§g;g£S^bT;&7-/'?y 

*n^tt©tt^ft£*ft&-r«&x&/'t? 

^ftfftSL, 3tB©C&gB«£i&i;T&Xas , <?;t 20 
-*SWt)*M.nttJ:V*a«. «J€Mfs*fctt#-<©#** 
Kb. £T©K*a«i:3ftS?-«c2:tt. **-h^pjf|g 

[0 0 10] 

££*B«£UTV»S. ft»jE^9 

v>s. Mica, jR«ro{R9ix«txft:u&»d-ic. 

<«©&&&©HMKtt©#ftHff&:&a&«fc«©JMm 
[0 0 11] 40 

mw***-r*ft:»<!>#sa •*» 1 ©whttmu sg 

1 ©^/Vf Xffiff&jg 2 ©5Vt-f *ms%\Z.&®rrZ>l& z r 

t. 2 of;H xfi^ 2 fi 

^-(cme«9A#«mt©nffci*s-^v>TMjE-r-&Ms 

Lit. 

[0012] ai*B2©%^Tf«. mmm^<D&mz& 50 
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3B«/t5^-^©*|jER:J: Offv ZL £. £ bfc. 
[0 0 13] Ifc&HSO&H-Ctt. 1 

[0014] n^S4©9B«Ta. aPMra©£AfcAi' 

v» */t 5 * - ^ * ^ y ^ 7 v -77— £ U TCtffT * 

[0015] m&rs ©»9j-e«. ^tb&mt-rzmm 
?st> ^©»»TTr©««et«©i»t»*i«t*« 

mXMftyty*-? ©»*»#©tfcttfc J: o T&*P«^© 
9 * - ^ C t £ b it. 

[0016] n*m 6 ©awnrw:. 1 o^cv^««sc©g 

e«as«#afcat*«*TTr©i8e*i:«»©tt(E3eiR 

Tt?©aafeM e.®ipm^©^gi/t 5 ^ 

[0 0 17] M*S7 0%1TI1 1 Ol)tUtt*gg:©g? 

ip/t y ^© jgaeffi & Mmm**<D*i*n =? * - * & * «e> 

[0 0 18] 

[ffffl] M*Rl«*©«»fcJ:ntt. .jglfiX&^gt 
iCfcDJS 1 ©^A*<Xm^*3f^©«?g*«=tC^»tSg 

tpm^KJMfcU ^2e^«^ajrj;DS*P«^*S2 
©^/X-fx«^»c^^b, S^fr^HlSwW^^t 

[0 0 19] »*B2BiOjM!fcJ:n«. 6Xft/\7 

[0 0 2 0] tt&&3Stt©»91K:.kntf.' l^XjftlC 
«tO*«P«^©«»*fTV». «FSXc«Rftff©MjE«tiiT 

[0 0 2 1] w*^4e«©«wfc«kna. s^m^© 

XttKA v^/t 9 ^ — ^ feA' V f T v f)V h IT 

7^— ^ss^-r«>©Tf. wa. ^ffi^v-7.^A-^©s 

^^©ttlE^SdiBlfigt&S. 
[0 0 2 2] m2&B5G4£©%9ilcJ:nfi. *^«^3t 

8©^M^#4$ttt. ^©iRMTtronR^n©^ 
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[oo2 3] m$tmQ%zwLv>5£mz£.t\\,i, i -z>m^t 

[0 02 4] m&m 7 fH«©^JC ckfttf . 1 -2s£Wi 

©sifeffl^ e. «*fsm#co^/t ^ ^ - ^ **«e>-5 ©-r , 

[0 0 2 5] 

&-tz>£oizvx^z>. *mmxiz. &mmfg& 20 
x+ v^- 18W ^ 19.* 9— yu >^ 2 1 

S. #*iS0!lte> ig*Wf^ (C I E 1 9 3 1 XYZft 
£) ^©&^&£fr3&^&SBl, 2, 3L.fOM 
gSA^^— rJ'Ps, Pm, P p£fHtl;LTV*-5-&^&/1 30 
^^-^BK^t'J 7, 8, 9 (S^iTT) . Hie. ® 

[0 0 2 6] 5te-T. 8 7&t*C9®^A^ 

gg-efiuftB#£ a?j U a^-^e-^ i 9 izm».&m 
*i-rz>m&<?>W]mz-o^Tmm-?z>. x ; ?-m$i&M& 

scitA^jsns. ^^a5iT«, fe^giA^^-^ 

^/t^^-^P s £JBV>T, ®HtA7JRGBfa^£g 

mm^x&zxYzmn (xi, yi, zd i^m-t 

[0 0 2 7] d©^Jfi0HT«, X3r.*^j&«SSl ©-tV\'< 

xm^t, fi^&sn a<sg 1 fe^&^gicffi^-r 

«IS]i£T&. *5£Wizmmx&Z>?jmx$>nii. ^Tti 

mD&&m&&±\-fz>rctt>\z. j]>-?2zm&mhxfr 
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[0 0 2 8] XYZg^m^tLTte. 0J*tt. 
D 5 0©7taSTt:^«f*tB^Ufc«-&©XYZm^<i:-r 

•s. m^^miEmm^ 1 6 -rat. mmm^ (x 
i. yi. zd &$kmv>%®.Txmm*®&i,tzm& 
oxYzmmm^ (xi', y i - , z i ' > . 

7^— PPm&m^T. (X 1 ' , Y 1 ' , Z 1 * ) £ 

^-^^m^R G B ir^-r^. 

[0 0 2 9] ^^-^-^ 1 8«HE-*l§#a<3!}fcL.Te 
V>. S£oT. g?Pm# (XI', Y 1 ' , Z 1 ' ) £rH 

s-rsRGBm^©^«. 3r»r, -stwcit 
&,±<Dmmzj:r)m!&v>m&3iftTizi5vz> 
&©v ^ > ff w oiig t & £ . 

[0 0 3 0] #5— ^^^jSPSflt*;*;^— :/ 

•j >^ 2 nzmij-r^m^izit, a^-^^RGBW 

^£&^&SB2K:*5V>T\ XYZI§ (X2' , Y 
2' , Z2' ) ^11-5. Ht(>£©XYZ{f# 
frZJjy— ^^RGBff^WiS^&Kfc.S. ifclC. 

(X 2 ' , Y 2 ' , Z 2 ' ) II, SII^©«^2iT-t?© 
XYZi^SHV^OT. Cin^S^frffliEfflJl 
SSI 6TMSD5 0Ol^3fcITT*7-7 r 'J>3'2 
l©m7ja^S:^.fci^©XYZff# (X2, Y2, Z 
2) IC^TS. 

[0 0 3 1] fe^&SB3-Cfcl. (X2, Y2, Z2)« 
^£7J7— yj>^2 1 OCMYK(|§ O&yj >^ 

D5 0©^7t2iTT©^'J>hffi* 
OXYZ tCMYKmnvttl&Mm&TiiT/^ ?<D 

D5 0 <Dm&ytffi.T IZ15\,->X (X2, Y2, Z2) Oft 

i^^.sttir&«*t. z\ta*m&<DmmyemT-c\z 

(X2*, Y2', Z2') IC^LTVi-Sfc*. * 9 

[0032] ^cic, &&m<D&mzmz>m&3kfrmjE$i : 
mmi 6<D®miz-?\,*Tmw-r&. —mz. &zmmyt 
aiTt?©#jflc©fe©ji.;i (xYzog) Kmrnftoftyt 
»*#i£p (A) , ®)ft<Dftytfcmw&R (a) " ^ 

40 W&x (A) , y (A) , z (A) ^m^X^X^tf) 
[0 0 3 3] 

X=k5visR (A) - P (A) - x (A) dA 
Y=k SvisR (A) • P (A) • y (A) d A 
Z = k$vi-sR (A) -P (A) -z (A) dA 
<!U J v i s ttoI«SLS^-t?©a4J-^bT^.5. 
[0 0 3 4] fcT, ^feBISc**— feiifrUVtzm-SV 

mwyt&&{kLrcm&<D&<DM.7Uz . 

X' =k J v i s R (A) • P * (A) • x (A) d A 
50 Y' =k ! v i s R (A ) • P' (A) • y (A) d A 



Z'=kSvisR(A) • P* (A) • z (A) d A 
[0 0 3 5] Jt5£te> 

X* =k J v i sm (A) • R (A) • P (A) • x 
(A) dA 

Y' =k J v i sm (A) • R (A) • P (A) • y 
(A) dA 

Z' =kjvism (A) • R (A) • P (A) • z 
(A) dA 

X' = J v i sm (A) - S (A) d 

= Fx (X) 
Y* = 5 v i sm (A) • S (A) d 

= Fy (Y) 
Z * = ! v i s m (A) • S (A) d 

= F z (Z) 

[0038] ±m<D$tmjs:$:fL&ii, x<Dm&mvT?$> 
t>xt>s (a) itmfitm. x' wMjss^fe^oT 

L-J^U «*©;*7 7-/1-;>^©&S 20 
^JKTT?OXYZ©fit«rtt6SEbfc^. ±f2^&£. 

[0 039] ytmi:^.ffl&M<z>mm<D~ mz \z^ 

T. 02 tt. #7-/1^££qSftagD 5 0 (Dftm*- 
^bfct>©T?*S. (D5 0) ■?©©«£ 

«*t«£a?u (D6 5) -cvmmm^ 

m&ai; w&m<Ditmz£n\,z, r>5 oyttfCF-cvm 30 
MxYztDe 5^T-e©aa^fisx' v z* »a, 

X' =ax • X 
Y* =oy • Y 
Z* =« z • Z 

tttKttfi*©xaxC&6!3 c t en*. 

[0 0 4 0] E©«fc5fc&l©^/Vr X«^^2©t 40 

tbfc©*tis^ii2«©^-tf*-5. mmmn 

<D&mt&&&/ 1 5 * - ^ ©It iE K J: D fr 3 C £ US: ' 

©a*, 3f#JS2iam©^Ti&-5. si:, gsqsft^©^ so 
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[0 0 3 6] US, S (A) =R (A) • P (A) -x 

(A) t-r&t, 

X'=kJvism(A) • S (A) dA 
Y* =k$vism(A)-S(A)dA 
Z'=k'Jvism(A) • S (A) dA 

[0 0 3 7] ftoT, XYZA^X' Y' Z' ^\©^& 

A = Fx { J v i s S (A) d A} 

A = F y { S v i s S (A) dA] 

A = F z { J v i s S (A) d A} 

1 &xa££^v>Tfr & 5 c. 1 1: \,njDimxm. 3 

IS«©%^T?fe*. 
[0 0 4 1] Jfcfc, ±K5fcfc*tt*jC»«* (ox, a 
y, az) e$&S;ft£C'2V*TK93?«. 3£ 1 ©^ 

&*H^««8£bTiSttHft«:&&T«#. -?-©^& 
)i>vi7Tv^-f)V (LUT) 2 2£flBtt£3 

(LUT) 2 2 i0»jE/T5^-^&n— HU MUff 
^©^&£f?5. ^*W^m^7taSi:bT«, CI El 
9 8 6T?3t«&enTV»«>«k5^:3fcSi (A, B, C, D5 
0, D 5 5 , D65, D75, Fl, F 2 , F3. F 
4, F5, F6, F7, F8, F9, F10, Fll, 
F 1 2) 

[0 0 4 2] -tUT. m&ftMaWmiZJ&VTJlfyirT 
v7t—?)V (LUT) 2 2iO«ftfWt*D-> , U 

gip«^©^gi$fT5. *>it* mmm &mwm* bum 

SC90 CitjT«*fl»fcaw*«*«»#i:tt. ncssa 
[0043] n ©ant-cat, 4-^p-^«twsi%»«m 

S&t>39JjftP&«. *;*5fcTrtt.' Kar&ftRIJfi: 

*. £©.£5£8Vft#©XaiCJIlV>«/'{?*— ^eji; 

fc©#tM&gf 4 SCt©9S9iTrft *. 
[0 0 4 4] jK2©2&5ttt. #3fcii!lfeg&2 5£#V>T, 

atqi«#©6Xiftffft«^©*^-rft«. 0 6t, m 
2 ©^-709«^©XttlRR&B9&'r«-%nMe9c 

r. *HE7*-^E*^ ; Ey 1 0 lCtt»P5fci!S©#3fc^- 
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9) ^©*SS£«l!g&fr«:£&Sg|5 1 6Ki£ 

X' = ax • X. Y' =ay • Y, Z' ~az • Z. # 
5Z±&?8.&ttmiz&\,*Tf£r)±-ot<Rfeh. 10 

[0045] »*)tai©=fiistfflxYz<t, an 

^bfc^^-^J&^W-^Sn-SHfllStttX' Y' Z' 
1 &£&4>£&fllft£:&tt«. fiP*, ax = X* 
/X, ay=Y' /Y, az = Z' /Z. £^-3. 
[0 0 4 6] atofrSCCtt. ^^SW^^ttCDSVi© 

*U&-rZ>Z.£i)*f$m£f3:Z>. d© 20 

mmftyt?-?Mttmz£r)w&?!tirzmfizytm 
t ji £ t bfc^is*^ 5 mm.o?&m-T?&z>. 

[0 0 4 7] m 3 ©^fci. 1 t3ffcVitt^gc©^7 7— /t 

t&mmm&TKT* w&m^-fx^v 1 21:11 mm 
-^^y.i 3 Kite, m^^TTf©*7-^y^©aj 

**£»2 4TrjiWIS*U ^©&3*7t£8Sfeif-2 6T3Q6 
L, jfflfex-^ ^SUfefflx-^ ^ ^ U 1 3C«frT«'. 
fit. IMf-i'^t'J 1 2®f-i'«!:IMT- 

^^tu 1 3 o^-^kis^t i 

[0 0 4 8] — *XM*ggB^Htte, #5-/ty^£ 

<o f l/T, #^-/1>.y5 1 ©Sip£©ifc&£froT> 

ttlOTJ:<, C©HSaStffl^e.ax = X' /X, ay 
= Y* /Y, az=Z* /Z. $fcTMS^5. 50 
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fc£&&&£:fc«e>-5 icoiolc. log?; 

pet. ussws^aMT-rmnss^t^^^sjfir 
^o^^asT-c ©aafefit t e g*pm^©^&A y * 

[0 0 4 9] Jg4©;fr5£«> ff-fiUSSfc&fc&HT^&fi* 

^*^«e>^^T?fe-5. 08 \z. &4<Dtt-x?mmm^ 

? =e y 1 4 k ssp^asTt?©, # ^ -n y ^ 
om^mtmwi^n. si^ffi^-^fet&^y 1 5»c 
«. sg^aiTT©. #5— rtvT-om&mtimmzn 

[0050] AtmcR, *7-a-/5 i 2 8\zmmy£m 

2 4T',W$n. *7-A-y^2 7^^©SSt7fcSr^ 
V^*7-/1<y5 1 2 8feB«U, M#*^feJtft:S«t ^ 

cD^^-qE^^w^texYz^-^Jc^^n. ajfefii 
^-^tBK^ty 1 5 <«^7taiT-T?©^7-Ay^© 
aiifefls.*^iW'r-5^ ; Ey) fctMsan*. ^coas-affl^ 
-^tait^^y i 5©^-^t, sufeM^-^taiit^* 

&#ft ^-©^**, «KA 

ft»JEMSISBl,6lC2IS. 

[0 0 5 1] Ep-fe, ^fe, *7- ^r.^RGB^e.Hfj 
StttXYZ^, fStt^JC. »Tf5fcOib. 

^^^©fe^PSiT-S. fLT. IPfebfet^^nS 

[0 0 5 2] **^Cttm3©^iE:ic*^-5aje»©sf'j 

«©S^S*^J«-rsci:A<nIfiMT*-5. fit/, 

- 9 © n v J- h * v — ^ — 9 -t © / 1 .y tt ^ 

TStftS^g^O, ^>-*©fefc;*#-r.5&f$S[ 

[0 0 5 3] ±ffi!©*5C;Ttt, ««f6m^©^*g^ 
ftWlE9&mmzi$ ^xff-D X Vifc**fe^g6/x ^ ;* — ^ * 

XYZA^CMYK^M. /t'Jyy^ 
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±X, 5$. X' =a x • X, Y' =ay • Y> Z' =a 

*t <t gip/t ^vm&m^w&m^n^iWT. 5 * - ^ 
$*«)-5c:ttbfe©^^7^«©^-e*s. & 10 

[0 0 5 4] *^^tt±IH©C»I^ISe.-r, H®»«3iS& 
UfcD. «^«^©^»£l#:^&£JfiV>£;&:£\ * 

m»®im&m:\zttLTfc<mm-rz>z\iitf-cgz. 20 

[0 0 5 5] 

©«ig^^T§^ \zti 7-v«;f> y-r j: t #t ^ 
[0056] ia^2©^ggic«tn^ mmm^<D&& 

&&&W* ; 7*-?<DffiIE\Z&r)nmVT\,*Z>t£ib. es 

*m^©^&^»cfr&p c -5. 30 
[0057] i«^3©%^jc«tn«> asqsm*ic9^& 

[0058] m#m4<z>5£m\zj:tus. ^tt>mmmnv> 
%mn : ?*—9*)ivir7vzr7r—zr)\, (lut) Kite 

[0 0 5 9] B»*3S5©^WJCj;n«, HIS©^TT 40 
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[0060] m&m 6 «tn«, 1 ixizmstv 

[0 0 6 1] a*^7©^»r«tn«, ^-^Z^S: 

*P«*f©£&£fT& 5 £ -5. 
[0 0 6 2] 

[0®©fflm*:ia^] 
[01] *mi<Dmmm*^-rm. 
[02] ^ast=3niaM©s«*^-r0. 
[S3] WL&Km£^—i?<D&^m®.<o&v)mm&m-? 
0. 

[04] tJe*©*7-vy^->^^;$^-r0. 
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